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Influence of indomethacin administration on plasma renin activity
in man. A. J. M. Donker, L. Arisz, J. R. Brenif ens, G. K. van der
Hem, E. Juul Christensen and H. J. G. Hollemans. State University
of Groningen, Groningen and Amsterdam Municipal University, Am-
sterdam. The aim of thisstudy was to investigate further in man
the physiologic relationship between prostaglandins (PG) and
the renin-angiotensin (R-A) system. Oral administration of in-
domethacin (I) in normal subjects and in patients with impaired
renal function resulted in a decrease of glomerular filtration rate
and in retention of sodium and water. Stimulation of the R-A
system, f.i. by sodium restriction or upright position, enhanced
these effects. Sodium and water retention during I administration
was associated with a decrease in plasma renin activity (PRA).
However, a decrease in PRA during I medication was also ob-
served in people receiving a sodium-restricted diet (20 mEq of
sodium/24 hr) and in whom no sodium and water retention was
observed. This finding raised the possibility of a direct influence of
I on renin generation. In 15 volunteers supine PRA was measured
at 8 and 10 AM for two consecutive days. On the first (control) day,
no I was given. On the second day, 50 mg of I was administered
orally at 8:05 AM. None of the volunteers received any other drug.
It appeared that on the second day in all persons, the 10 AM value
was below the 8 AM value. The difference with the results obtained
on the control day was highly significant (P < 0.01). These obser-
vations fit in with the hypothesis that angiotensin and PG are inter-
dependent vasoactive hormones. Stimulation of the R-A system
leads to activation of the PG system and vice versa. As shown in
this study, inhibition of PG synthesis directly may lower PRA.
These data provide more insight into normal renal physiology but
also may have relevance for the explanation of the therapeutic
action of fin the nephrotic syndrome.
A study on the treatmentof Bartter's syndrome with indomethacin.
A. J. M. Donker, P. E. de Jong, L. W. Statius van Eps, J. R. Brent-
jens, K. Bakker and H. Doorenbos. State University of Groningen,
Groningen and St. Elisabeth Hospital, Curacao. In three patients
with Bartter's syndrome, prostaglandin synthesis inhibition by in-
domethacin led to disappearance of hypokalemic alkalosis, norma-
lization of plasma renin activity and plasma aldosterone concen-
trations, and to a restoration of the sensitivity to the pressor effect
of exogenous angiotensin II. Changes in calcium and phosphorous
metabolism during indomethacin therapy were indicative of an
improvement in function of the renal proximal tubulus. A speci-
men from a kidney biopsy performed in one of the patients
showed, besides hyperplasia of juxtamedullary cells, hyperplasia
of interstitial medullary cells which are presumed to produce
prostaglandins. These findings favor the hypothesis of an in-
appropriately high production of prostaglandins in Bartter's syn-
drome (Verberckmoes et al: Sixth mt Congr Nephrol. Florence,
Italy, June 8-12, 1975). Assuming that an excess of prostaglandins
induces renal proximal sodium loss and, at the same time, by
inhibiting Na-K-ATPase, distal potassium loss, this hypothesis
would explain most of the features of Bartter's syndrome, includ-
ing the therapeutic ineffectiveness of measures aimed at suppres-
sing hyperaldosteronism.
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Effect of decreased phagocytic activity and increased vascular
permeability on the clearance kinetics and organ loclization of
aggregated 1gM in the rat. A. Kijistra, A.v.d. Llij and L. A. van Es.
Department of Nephrology, University Hospital, Leiden, The Neth-
erlands. The purpose of this study was to determine the effect of
reduced activity of the mononuclear phagocytic system and in-
creased vascular permeability on the clearance and tissue distribu-
tion of immune aggregates. Male Wistar rats received either aggre-
gated (group A) or nonaggregated (group M) human 1gM iv.
Human 1gM was isolated from the serum of a patient with Wal-
denström's macroglobulinemia, radiolabeled with 125J and aggre-
gated by heating at 63°C during 30 mm at a concentration of 10
mg/mi. Blood clearance was determined by measuring the dis-
appearance of radiolabeled aggregated 1gM (AIgM) and mon-
omeric 1gM (MIgM) from the circulation. Organ localization was
studied qualitatively by immunofluorescence. Quantitative organ
localization of AlgM and MIgM was calculated from the radio-
activity of AIgM (or MIgM) found in the liver, spleen, lungs and
kidneys, after correction for AIgM (or MlgM) present in the
residual blood volume (RBV) in each organ. RBV was measured
by injection of 5°Fe-labeled rat erythrocytes ten minutes before
sacrifice. The phagocytic activity of the animals was decreased by
i.v. injection of 66 mg/l00 g of body wt of colloidal carbon 4 and
18 hr before i.v. injection of AIgM. Vascular permeability was
increased by i.v. injection of 10 mg of histamine 30 sec before
AlgM administration. AIgM was rapidly cleared from the circula-
tion in contrast to MIgM. Fifteen minutes after injection, 24.7% of
the injected dose was found in the liver, whereas the uptake by
spleen, lung or kidneys did not exceed 1% of the injected dose. By
immunofluorescence AIgM localized in the liver sinusoids. Renal
localization of AIgM was initially found in the glomerular and
peritubular capillaries and subsequently in the glomerular mesan-
gium. MIgM could not be observed in glomeruli. Four hours after
carbon injection (AC-4 group), AIgM clearance was drastically
decreased and resembled the clearance of MIgM. In the AC-4
group glomerular capillary localization was prolonged. When
AIgM was injected 18 hr after carbon injection (AC-18 group),
AIgM clearance was not altered, but the liver showed a significant
accumulation of AIgM, indicating a decreased catabolism. Gb-
merular localization in this group did not differ from group A.
Histamine treatment did not increase organ localization or prolong
deposition in glomerular capillaries.
Potassium balance studies during chlorthalidone administration in
patients with essential hypertension. R. Landmann-Suter and A.
Struyvenberg. Department of Internal Medicine. University Hospital
Utrecht, The Netherlands. There is still no agreement whether
thiazide-induced hypokalemia is due to a loss of potassium (K) or
rather to a shift of K from the extracellular to the intracellular
compartment. To study its pathogenesis we investigated extent and
duration of K loss under short-term chlorthalidone administration
in patients with uncomplicated essential hypertension. Eight male
patients (aged, 19 to 52 yr) were studied in a metabolic ward; six
(group 1) received a normal, two (group 2) a salt-restricted diet.
After a control period of one week, 50 mg of chborthalidone was
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given daily for 14 days. Initial total body K, electrolyte balances,
extracellular volume, plasma renin activity (PRA) and aldoste-
rone secretion rate (ASR) were measured. Total body water was
calculated as 7 1.8% of lean body mass. From day 2 on, plasma K
concentration (K0) decreased to 3.0 mmoles/liter (day 7) in group
1 and to 2.5 mmoles/liter (day 14) in group 2. The cumulative K
balance was negative from day I on, stabilizing after one week in
group 1 (—165 mmoles) anti remaining negative in group 2 (—274
mmoles on day 14). An initial fall in intracellular K concentration
(K1) in both groups was partially corrected during the second week
in group I and persisted in group 2. Within the first week K1/K0
gradually increased from 43 to 55, remaining constant, thereafter.
In group I PRA and ASR reached maximal values on days 5 to 7,
PRA remained elevated and ASR decreased thereafter. In group 2
PRA and ASR continued to rise to maximal values on day 14. It is
suggested that the initial renal K loss is mediated both by the
diuretic and aldosterone. With a certain degree of K depletion,
aldosterone is not further stimulated and K loss ceases. PRA
remains elevated due to a slight K and volume depletion. Hypoka-
lemia is maintained by an extrarenal mechanism, possibly the
increased plasma bicarbonate concentration aating on the cell
membrane.
Congenital nephrotic syndrome: Chemical properties of glomeru-
larbasement membrane. L. Monnens, P. Mahieu and V. van Haelst.
It is generally accepted that the congenital nephrotic syndrome is
not due to an immunological disorder. A congenital biochemical
abnormality of the basement membrane of the glomeruli could
explain the clinical symptoms. For this reason glomerular base-
ment membranes have been isolated from kidneys of three children
presenting with a congenital nephrotic syndrome. The histology of
renal tissue was characterized by an increase of the mesangial area
mainly due to matrix. Immunofluorescent studies showed no posi-
tive staining. After isolation the glomerular basement membranes
contained no more cellular contaminants than normal membranes.
The analysis was performed by an earlier described method
(Mahieu P, Winand Ri: Eur J Biochem 12:410-418, 1970). Dis-
eased membranes exhibited an increased number of hydrox-
ylysine, 3- and 4-hydroxyproline residues and an increased con-
tent of glucosyl-galtosyl-hydroxylysine units. The increase in
hydroxyproline and hydroxylysine was accompanied by a decrease
in the lysine and proline concentrations, so that the sum of these
amino acids remained constant. These data suggest that in con-
genital nephrotic syndrome the production of disaccharide-rich
glomerular basement membrane subunits is enhanced, which could
interfere with the packing of the peptide chains and therefore
account for the altered permeability of the membrane observed in
this disease.
Treatment of severe hypertension with diazoxide. T. Thien, R. A.
P. Koene and P. G. A. B. W(/develd. Department of Medicine,
Division of Nephrology, Sint Radboudziekenhuis, University of Nij-
megen, The Netherlands. Seventy-four patients with severe and
often drug-resistant hypertension (mean diastolic blood pressure
more than 130 mm Hg) were treated with the vasodilating agent
diazoxide in combination with a -sympathicoIytic drug. The
hypotensive effect of the treatment could be evaluated in 49
patients of this group. In these patients the mean decrease of the
systolic blood pressure was 56 mm Hg (27%). The mean diastolic
pressure fell 40 mm Hg (30%). Postural hypotension did not occur.
In the 74 treated patients the following side effects of diazoxide
were observed: nausea (23%), hyperglycemia (34%), hypertrichosis(26%), hypersensitivity reactions (2.7%). Retention of water and
sodium occurred in almost every patient. In 80% of these patients
diuretic therapy was required. The hyperglycemia responded in all
cases to treatment with tolbutamide. The incidence of hypertri-
chosis was much higher than is reported in the literature. The side
effects of diazoxide led to withdrawal of the drug in 19 (26%)
patients. In all other cases the side effects were only slight or,
alternatively, showed a good response to treatment. With pro-
longed treatment diazoxide was well tolerated. In none of the
patients was there an increase in renal function, even after pro-
longed treatment. This latter finding is in contrast to reports in the
literature. The combined use of diazoxide and a fl-sympathicolytic
drug offers a new approach to the treatment of those forms of
severe hypertension that are resistant to all other treatment.
Angiotension II blockade-induced correction of high blood pres-
sure in a patient with pheochromocytoma. P. van Hoogdalem, A. J.
M. Donker, J. R. H. Brentjens, J. W. Oosterhuis and H. J. G.
Hollemans. State University of Groningen, Groningen and Amster-
dam Municipal University, Amsterdam. In patients with pheochro-
mocytoma, increased levels of plasma renin activity (PRA) may be
found. Upon alpha-adrenergic blockade, PRA and plasma aldoste-
rone concentration become normal in these patients. However,
whether the renin-angiotensin system contributes to the hyperten-
sion in patients with pheochromocytoma is not known. In a 46-yr-
old man with malignant hypertension and pheochromocytoma,
blockade of angiotension-il by its competitive antagonist l-sar-8-
ala-angiotension-Il (Saralasin) resulted in normal blood pressure
values, though in time increasing doses of the antagonist were
necessary. On kidney function, an agonistic effect of Saralasin
infusion was observed: sodium and water retention and a decrease
in creatinine clearance. PRA was heightened and rose further
during Saralasin administation. Anatomical or functional reno-
vascular stenosis could be excluded. Discontinuation of Saralasin
brought blood pressure back up to the preinfusion values. Hyper-
tension was controlled thereafter by alpha-adrenergic blockade
(phenoxybenzamine). The catecholamine- and reinin-angiotensin-
aldosterone systems stimulate each other. On the other hand, it has
been reported that competitive inhibition of angiotension-Il by
Saralasin does not abolish the pressor effect of catecholamines. It is
therefore confusing to observe in this patient with pheochromocy-
toma that, independently, both alpha-adrenergic blockade and
competive inhibition of angiotensin-li were therapeutically effec-
tive in lowering blood pressure. This finding poses the question of
the precise interrelationship between these two vasoactive hor-
monal systems.
Medullary cystic disease: The possible role of Tamm-Horsfall
protein. Robert L. Vernier and Jack Resnick. Departments of Pe-
diatrics and Pathology. University of Minnesota, Minneapolis. Min-
nesota. Medullary cystic disease (MCD) (juvenile nephronophtisis)
is a poorly understood, common cause of renal failure, The disease
is thought to be an inherited defect with either autosomal recessive
(children) or dominant (adult) patterns. We have studied two
unrelated children with early MCD (siblings had end-stage MCD),
and observed in kidney biopsy specimens unusual interstitital
deposits by histochemical, immunohistochemical and electron mi-
croscopic techniques. Both specimens demonstrated large inter-
stitial masses of a glycoprotein, often surrounded by inflammatory
cells, which were intensely stained by fluorescein and peroxidase
labelled monospecific antibody to human Tamm-Horsfall (T-H)
protein, and less positive for other serum proteins. Electron micros-
copy revealed that the deposits were clearly interstitial and com-
posed of irregular beaded fibrils of 40 A width, identical to T-H
protein. Numerous tubular casts had similar characteristics, in
these and other patients. Similar interstitial deposits were not
found in 38 end-stage kidney specimens, but were identified in 8 of
11 end-stage MCD specimens, including the siblings of the index
patients. We conclude that T-l-1 protein, a unique "sequestered"
protein of the distal nephron, and a major constituent of urinary
casts, may be involved in the pathogenesis of MCD. Two alterna-
tive hypothetical mechanisms, which can be tested, will also be
presented and discussed. (Supported in part by grants from the
Public Health Service [N.I.H.: AM-l5l46] and the National Foun-
dation [CRBS-2911.)
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Reversibility of subacute glomerulonephritis after immunosuppres-
sive therapy. J. M. Wilmink, P. T. A. Schellekens, J. H. ten Veen, A.
G. Balk and Sf. Sc. Wagenaar. Departments of Medicine and Pa-
thology, Wilhelm ma Gasthuis, Amsterdam. Subacute glomerulo-
nephritis, defined as a rapidly progressive renal insufficiency with
extensive extracapillary proliferative lesions of the glomeruli, can
be divided into complex nephritis (granular deposition of immu-
noglobulins and complement), anti-GBM nephritis (linear deposi-
tion of lgG and complement) and a type of extracapillary pro-
liferative glomerulonephritis without typical deposition of im-
munoglobulins and complement. The last one is predominantly
seen in connection with vasculitis. The prognosis is gloomy, espe-
cially in cases with oligo-anuria. Generally corticosteroids together
with cytotoxic agents are tried to control the clinical course. The
past three years we observed three patients (A, a 54-yr-old man; B,
a 60-yr-old man; C, a 27-yr-old women) with subacute glomerulo-
nephritis leading to oligo-anuria within two to four weeks. Patients
A and B also showed discrete signs of some form of systemic
vasculitis. Patient C showed classical pulmonary lesions as des-
cribed by M. Wegener. In the kidney biopsy specimens of all
patients, extracapillary proliferative glomerulonephritis without
specific deposition of immunoglobulmns and complement was de-
monstrated. These patients were treated with high doses of pred-
nisolone and azathioprine or cyclophosphamide. Actinomycin was
administered frequently depending on the tolerance of the bone
marrow. In the period of oligo-anuria, lasting from two to four
weeks, hemodialysis treatment was performed. During the treat-
ment with immunosuppressive drugs, serum concentrations of
complement factors (C3, C4) and immunoglobulins were meas-
ured; also lymphocyte activity in vitro was determined after stimu-
lation with PHA, PWM, allogeneic lymphocytes and a mixture of
specific antigens (PPD, varidase, trychophyton antigen, mumps
antigen and Candida antigen). Gradually kidney function im-
proved in all patients. GFR was raised to 52 mI/mm, 21 mI/mm
and 93 mI/mm, respectively, in the patients A, B and C. In the
acute phase improvement of kidney function seems to be corre-
lated with actinomycin treatment. The administration of "im-
munosuppressive drugs" did not result in impressive changes of the
immunological indexes. Serum complement concentrations stayed
within normal limits; lgG and 1gM in two patients decreased
but the decrease was probably related to treatment with cy-
clophosphamide. A direct relation with the improvement of the
kidney function could not be shown. Before or during treatment
with immunosuppressive drugs, thymidine uptake of lymphocytes
after stimulation with PHA, PWM or allogeneic lymphocytes was
not depressed. Stimulation of lymphocytes in vitro by means of a
mixture of specific antigens could not be provoked before or dur-
ing immunosuppressive therapy. Thus, with the immunological
indexes used in this study, it was not possible to ascertain signifi-
cant immunodepressive effects. In our opinion the following con-
clusions are warranted: a) This form of extracapillary proliferative
glomerulonephritis is partially reversible even in cases of oligo-
anuria. b) Combined treatment with corticosteroids and cytotoxic
agents is the therapy of choice. In the acute phase, actinomycin
seems to be a promising drug. c) The mechanism of this treatment
still is quite obscure. One has to consider antiphlogistic effects
besides "immunosuppressive" mechanisms.
Longitudinal serum complement profiles in systemic lupus er-
ythematosus (SLE) nephritis: Diagnostic and therapeutic implica-
tions. L. Arisz, J. J. Weening, .1. R. H. Brentjens and J. Marrink.
Department of Medicine, University Hospital, Groningen, The Neth-
erlands. In 44 untreated SLE patients, serum concentrations of
complement (C) components Clq, C3, C4, CS and C3PA were
estimated with immunochemical methods. Twenty of 26 patients
with decreased C3 and 4 of 18 patients with C3 within normal
limits had clinical and/or histologic renal disease. Positive correla-
tions were observed between the serum concentrations of C3 and
C4 (r = 0.65) and C3 and Clq (r = 0.76), indicating predominant
activation by the classical pathway. C3PA was found to be de-
creased in 14 of 26 patients with low C3 and in none of the patients
with normal C3, indicating probable recruitment of the amplifica-
tion loop in part of the low C3 SLE patients. Ten patients with
SLE-nephritis, treated with high-dose steroids and azathioprine,
were followed longitudinally for periods from four months to eight
years. In all C3 was initially decreased and normalized during
treatment, sometimes as a first sign of clinical recovery. Other C
components in general parallelled C3, but CS and in some patients
Clq or C4 normalized one to two months before C3 normalization.
In few patients either Clq or C4 normalized one to two months
after C3, thereby suggesting continuing C activation. In seven
patients normalization of C profile was associated with clinical
improvement, but in three there was concomitant clinical deterio-
ration. It is concluded that in some patients with SLE-nephritis, C
profiles are not a reflection of clinical disease activity.
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An investigation of the role of the adrenals or the thyroparathyroid
on compensatory adaptation of renal functions in the rat. Y. A rslan,
J. Diézi and G. Peters. Institut de pharmacologie de 1' Université de
Lausanne, Switzerland. Adrenalectomy (adx) three days before uni-
lateral nephrectomy (1/2 N), followed by 0.9% NaCI as only drink-
ing fluid, abolished compensatory adaptation of water and sodium
excretion in hydropenia as well as after small (0.05 mI/mm) and
large (0.2 mI/mm) isotonic volume expansion. Urinary excretion
rates were lower in adx + 1/2 N rats than in adx controls, and
lower in the latter than in normal controls. Urinary potassium
excretion was similar in adx + 1/2 N rats and adx controls,
indicating compensatory adaptation of kaliuresis independent of
overall water and sodium excretion. Low GFR values observed in
adx rats may have been due to ether anesthesia two hours before
tests. Compensatory adaptation of water and sodium excretion in
adx + 1/2 N rats was normalized by treatment with prednisolone
(5 mg/kg/day s.c.) for three days. These results suggest that the
presence of a normal adrenal cortex (ARC) is a prerequisite for
compensatory adapiation to occur ("permissive effect") but that
ARC hormones do not act as mediators. Thyroparathyroidectomy
one week before 1/2 N depressed urinary calcium and phosphate
excretions, but had no influence on the compensatory increase of
water, sodium, phosphate and calcium excretions from the remain-
ing kidney of 1/2 N rats, which occurred to the same extent as in
sham-thyroparathyroidectomized controls. The compensatory ex-
cretion of urinary phosphate and calcium ions from the remaining
kidney after 1/2 N, thus, does not appear to be mediated by
thyroid or by parathyroid hormones, but to be linked to altered
sodium and water movements after unilateral nephrectomy. (Sup-
ported by FNRS grant 2.2630.74.)
Studies on the pathogenesis of hypertension associated with early
stage kidney disease. C. Beretta-Piccoli, P. Weidmann, R. de Châtel
and F.C. Reubi. Medizinische Universitâts-Poliklinik, Berne, Swit-
